According to current guidelines [1] , all patients who are admitted to the intensive care unit (ICU) with sepsis/ septic shock should receive some form of anticoagulant prophylaxis to decrease the risk of deep venous thrombosis and venous thromboembolism (VTE). This VTE prophylaxis usually comes in the form of low dose, systemic anticoagulation to prevent new thrombus formation. Such a dosing strategy is generally applied with unfractionated or low molecular weight heparin, supplemented with venous intermittent compression devices when feasible, or replaced by injectable direct thrombin inhibitors if heparin-induced thrombocytopenia develops. A new generation of oral direct inhibitors of factor Xa or thrombin are now available as VTE preventive agents [2] . Experience of these agents in septic patients is limited and will need to be carefully studied to determine if they could be a new alternative to existing methods of coagulation inhibition. Low dose heparin is intended to prevent new thrombus formation without necessarily clearing existing intravascular clots. High dose therapeutic levels of heparin are needed to clear thrombi but add an attendant risk of causing excess bleeding.
Septic patients almost invariably have some laboratory evidence of activation of the clotting system and would therefore seem to be candidates for anticoagulation to prevent VTE. However, there are several reasons not to administer anticoagulants to all patients with sepsis. First, the evidence in support of VTE prophylaxis is primarily based upon clinical studies of general critical care patients rather than specific studies in sepsis patients only [1] . Second, sepsis patients can suffer from severe coagulopathy associated with bleeding due to consumption of clotting factors and platelets [3] . Indeed, in the placebo groups of large phase 3 trials evaluating systemic anticoagulant therapy for the treatment of sepsis, serious bleeding was reported in 1.0-6.3% (Table 1 ) [4] [5] [6] [7] [8] . In a recent trial with hydroxyethyl starch for severe sepsis, the incidence of bleeding in the control group was 15% with severe bleeding found to be as high as 6.3% [8] . The real incidence of bleeding in the general sepsis ICU population likely is higher considering that anticoagulant trials exclude patients at high risk of bleeding. As such, sepsis patients with evident coagulopathy and/or thrombocytopenia clearly have a contraindication for anticoagulant therapy, as also acknowledged in the Surviving Sepsis guidelines [1] .
Third, anticoagulant therapy may impair host defense against nosocomial pathogens in a population that already is vulnerable to secondary infections [9, 10] . The risk of secondary infection in ICU patients with sepsis varies between 13 and 42% in some studies and accounts for some of the late fatalities from sepsis [11, 12] . The innate immune system and the hemostatic system coevolved and continue to function in concert to protect the host from invasive microorganisms [10] . Indeed, activation of coagulation elicits immune defense machineries at a very early stage of microbial invasion, which include the release of antimicrobial peptides, recruitment and activation of phagocytizing cells, and induction of innate immune responses through activation of protease-activated receptors. The term immunothrombosis is now used to highlight the essential co-dependency of the coagulation and innate immune systems [13] . This collaboration between innate immunity and clotting evolved to recognize breaches in the integument early on and wall off and eradicate microbial invaders before they threaten host survival. In accordance, there are numerous examples in the animal laboratory where inhibitors of elements of the coagulation system impair microbial clearance and increase mortality during experimental infections [10] . It is at least theoretically possible that efforts to protect patients from VTE might put them at increased risk for secondary infection.
An example of where perturbations in clotting mechanisms in humans alter infection risk is provided by the clinical experience with factor V Leiden (FVL) and activated protein C (APC) trials in sepsis. It was assumed that this common polymorphism in European populations (4-6% carry one allele) would not benefit from APC as the active site for APC on factor V was altered (Arg506Gln) and this prevents factor V degradation by APC. Remarkably, in the first phase 3 trial, FVL heterozygotes randomized to the placebo group had a statistically better outcome than patients without FVL (13.9 vs. 27.9%; p < 0.05) [14] . This finding was recapitulated in genetically modified mice indicating that excess clotting risk with FVL was a balanced polymorphism accompanied by reduced risk of death from sepsis. Although subsequent genetic association studies have been inconsistent as to the protection of infection risk afforded by FVL [15] , at this point in our understanding caution is warranted with regard to inhibiting coagulation in all patients with sepsis.
In conclusion, with the lack of large randomized controlled clinical trials in sepsis patients showing any benefit, the increased bleeding risk of a large subset of patients with sepsis, and the possibility that anticoagulants can hamper coagulation-assisted clearance of pathogens, universal use of anticoagulation in these patients cannot be recommended. Severe sepsis 12.8 5.7 [7] Severe sepsis 15.0 6.3 [8] 
